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Background
Some developed countries have turned to health technology assessment (HTA) in an attempt to limit ever increasing public expenditure (WHO, 2006) and to improve the efficiency and equity of access to the health care system. Australia has been a leader in this HTA field. The Pharmaceutical Benefits Advisory Committee (PBAC) has required an assessment of the cost-effectiveness of each pharmaceutical seeking government funding support for more than fifteen years (Mitchell, 2002) . Such decisions require criteria to compare proposals for various pharmaceuticals seeking funding. Given the PBAC is responsible for determining how best to allocate tax payers resources, there is a need to consider the preferences of the public contributing these funds. Economic theory suggests that societal welfare is maximised when resources are allocated according to consumer preferences (Garber et al., 1996) .
There is a general consensus that preferences for resource allocation decisions across competing programs should be taken from a representative sample of the entire population who pay for and are eligible to benefit from the resource(s) (Gold et al., 1996 ; National Institute for Health and Clinical Excellence, 2004; Pharmaceutical Benefits Advisory Committee, 2007; Robinson and Parkin, 2002; Ryan et al., 2001 ).
Further, judgements regarding funding recommendations for pharmaceuticals are social as well as scientific in nature (National Institute for Health and Clinical Excellence, 2005; Rawlins, 2005) , and public consultation is consistent with the principles of procedural justice (Daniels and Sabin, 2002; Rawlins, 2005) . Studies seeking public opinion provide some indication that the public want their preferences to be considered for "non-technical" aspects of priority-setting (Ryan et al., 2001; Wiseman et al., 2003) .
There is a growing realisation that the public do not want decisions to be based on cost-effectiveness alone, if at all. This realisation stems from the Oregon experience in 1990, where a draft "league table" for health care services, based on cost-effectiveness alone, produced counter-intuitive priorities (Hadorn, 1991) . More recently, there has been a proliferation of studies supporting the importance, to the public, of other criteria (Dolan et al., 2005; Dolan and Tsuchiya, 2006; Schwappach, 2002) . In particular, it appears the public are concerned with criteria related to equity and fairness. For example, there is a preference to prioritise younger patients (Dolan et al., 2005; Johri et al., 2005; Nord et al., 1996; Rodriguez and Pinto, 2000; Schwappach, 2002 Schwappach, , , 2003 Tsuchiya, 1999) , those with severe illness (Gyrd-Hansen, 2004; Johri et al., 2005; Nord, 1993; Ubel et al., 1996) , and the public are not indifferent to how the gain is distributed, preferring a reduction of inequality and wide dispersion of resources (Bleichrodt et al., 2005; Dolan et al., 2005; Rodriguez-Miguez and Pinto-Prades, 2002; Schwappach, 2002; Ubel et al., 2000) . However, less is known regarding public preferences for more technical criteria, such as those relating to the effectiveness and cost of a pharmaceutical. The research presented in this paper sought to quantify technical criteria considered by the Australian public for allocating resources for pharmaceuticals.
An overview of the literature on public preferences for pharmaceutical effectiveness and cost
Studies have been undertaken in Australia in both generic contexts of resource allocation or priority setting between competing healthcare programs (Mooney and Blackwell, 2004; Mortimer and Segal, 2008; Nord et al., 1995; Wiseman, 2004) , and specific resource allocation contexts (Alexander and Hicks, 1998; Browning and Thomas, 2001 ). To date, only one study (see Gallego et al., 2007) has been undertaken in Australia in a pharmaceutical context (prioritising access to high cost medications). A total of twelve criteria were identified with empirical support for their importance for resource allocation decisions. Criteria of importance are the intervention type, effectiveness, cost-effectiveness, evidence base and novelty; the recipient's severity of illness, age, socio-economic status, whether they were responsible for their own illness and whether they have dependents; and the reduction of inequality and wide distribution of a fixed gain within society.
Although it is clear that the public (in Australia and elsewhere) place some importance on the effectiveness of a healthcare intervention (Alexander and Hicks, 1998; Browning and Thomas, 2001; Bryan et al., 2002; Gallego et al., 2007; GyrdHansen, 2004; Mortimer and Segal, 2008; Nord, 1993; Nord et al., 1995; Schwappach, 2003) , few studies have quantified the public's willingness to trade between the individual components of effectiveness (that is, survival, quality of life, and chance of success) for the treatment of others (Bryan et al., 2002; Schwappach, 2003) . Further, although findings from a deliberative study incorporating a prioritysetting exercise and from a stated preference study undertaken in a generic context suggest the public are willing to consider cost-effectiveness as a priority-setting criterion in some situations (Gold et al., 2007; Mortimer and Segal, 2008) , this is to some extent inconsistent with an opinion-based study of Australian preferences, which concluded that costs should not be a major factor in prioritising healthcare (Nord et al., 1995) . To our knowledge, no stated preference study has attempted to quantify the willingness of the public to use cost or cost-effectiveness as a decisionmaking criterion for pharmaceutical funding. This is despite the apparent importance of these criteria to the public decision-making process.
The aim of this study was to consider the importance to the public of criteria for resource allocation for pharmaceuticals. In particular, the study aimed to quantify the importance of survival, quality of life (QoL), chance of success, and government costs, in the context of social decision-making for pharmaceutical funding. We present the findings of a discrete choice experiment (DCE) that was piloted using a convenience sample, amended to include an opt-out option, and administered using a quasi-random population sample in Australia.
Method
The DCE is a stated preference technique which has been used for many years in marketing research and transport economics (Kjaer, 2005) . The DCE was chosen as the most suitable technique for this study for a number of reasons. In particular, as a choice-based technique it presents a familiar task to respondents and incorporates opportunity cost; and further, it allows exploration of the relative contribution of multiple attributes to overall preferences Hanley et al., 2001; Ryan, Gerard et al., 2006) . Over the last decade, the DCE has become established as a technique to analyse preferences in healthcare (see for example Ryan and Gerard, 2003 for a review of the use of the DCE in healthcare and more recently Brau and Bruni, 2008; Haas, 2005; Hall et al., 2006; Johnson and Backhouse, 2006; King et al., 2007; Lancsar et al., 2007; Mantovani et al., 2005; Ryan Netten et al., 2006; Ryan and Skatun, 2004; Tappenden et al., 2007) . However, to our knowledge this is the first use of a DCE to explore public preferences for pharmaceutical funding.
Survey design
A DCE was developed for a current practice scenario where an individual could be considered to have severe illness, as described by an expected survival of 3 months in extreme pain/discomfort with current treatment. In an initial pilot study, respondents were asked which of two medications (A or B) they would prefer the government to fund from money raised via public taxes. However, following feedback from the pilot study, respondents in a quasi-random population sample were given a third opt-out option of "neither" to better reflect current practice. Thus, should respondents view the described pharmaceuticals as unworthy of funding, they were not forced to make a choice. Therefore, the resulting model represents unconditional demand for a new pharmaceutical (Hensher et al., 2005 ).
Each pharmaceutical was described using four different attributes: chance of success (SUCCESS), survival if successful (SURVIVAL), quality of life if successful (QoL) and cost per person treated (COST). The chosen attributes represented criteria that were identified from a review of the literature (Bryan et al., 2002; Dolan et al., 2005; Gold et al., 2007; Gyrd-Hansen, 2004; Nord et al., 1995; Nord et al., 1996; Schwappach, 2002 Schwappach, , 2003 as likely to be important to the public for funding decisions, and which addressed the study purpose. Other criteria considered likely to be important to the decision (recipient age, number treated) were held constant (at 50 years, 5,000 respectively) in the introductory text describing the scenario for the DCE.
This minimised the cognitive demand placed on respondents (by minimising the number of attributes varying between alternatives), whilst avoiding the introduction of missing attribute bias (Kjaer, 2005) . Each attribute was described by a number of different levels which varied between alternative pharmaceuticals. Levels for each attribute were identified through the literature (Bryan et al., 2002; Nord et al., 1996; Schwappach, 2003; Williams, 1995) and expert opinion. A summary of the attributes and levels used in the pilot and main DCE are provided in Table 1 . Table 1 about here Introductory text was presented at the start of the DCE, to inform respondents of the decision context (see Figure 1) . A fractional factorial additive main effects design was used (Hensher et al., 2005) . The first alternative in each choice set was obtained from an orthogonal array, developed using Orthoplan TM in SPSS (SPSS, 2005) . The second alternative in each set was developed manually from the orthogonal array using the Shifted Design technique, which has been shown to produce efficient designs for generic forced choice DCEs (Bunch et al., 1996) . This resulted in 9 choice sets which were presented to each respondent. An example choice question is given in Figure 2 . In addition to the choice experiment, respondents were asked some questions to indicate their socio-demographic status.
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This was to enable a comparison of the sample characteristics with those of the general Australian population.
Take in Figure 1 and Figure 2 about here

Data collection
1. Pilot study Ethics approval was obtained for the study. The forced choice DCE instrument was administered in person [1] to an adult convenience sample (n=19) in Australia in 2006. The number of observations available for analysis (171) was judged to be sufficient as this study was exploratory in nature. A $10 gift was offered to thank respondents for their participation.
Main study
The DCE instrument including a third "neither" option was self-administered as a postal survey. An independent marketing company mailed the questionnaire to "the resident" at a quasi-random sample of 1,000 Australian households in March 2007. The addresses were identified from an electronic copy of the Australian white pages telephone directory. Entry into a prize draw for a one in fifty chance of winning a $100 gift voucher was offered as an incentive to respondents for participation.
Data analysis
Data analysis was undertaken using SPSS version 14 (SPSS, 2005) and NLOGIT version 4.0 (Greene, 2007) . The parameters indicating attribute importance were estimated using a Multinomial Logit (MNL) model (Hensher et al., 2005) . All attributes except QoL were coded as continuous variables (Table 1) , and the models assumed linear main effects for each of these attributes (Hensher et al., 2005) . The QoL attribute was effects coded with the worst level (extreme pain/discomfort) coded as the omitted level (Hensher et al., 2005) . The variable QoLE1 was associated with the best level for QoL (no pain/discomfort), and QoLE2 was associated with the middle level of QoL (moderate pain/discomfort). Effects coding was used since it permits computation of effect size for each attribute level including the omitted level (Hensher et al., 2005; Phillips et al., 2002) . It was expected, a priori, that the estimated coefficients for SUCCESS, SURVIVAL, and QoLE1 [2] would be positive, whilst the coefficient for COST would be negative. For the main study, an alternative specific constant was assigned to the "neither" alternative (Hensher et al., 2005) .
Model fit was assessed using the pseudo R 2 and Log-likelihood (LL) ratio tests; statistical significance of each attribute was assessed using a Wald test (Hensher et al., 2005) .
Findings
For the main study, 15 surveys were returned undelivered. Of the remaining 985 surveys, 163 were returned of which 2 were not usable. Thus, the useable response rate was 16.3% (161 out of 985). The sample size is comparable with other marketing or health care discrete choice experiments (see Arora, 2006; Mantovani et al., 2005; Ryan and Farrar, 2000) and exceeds other discrete choice or conjoint-based experiments (see Dean, 2004; Haas, 2005; Johnson and Backhouse, 2006; King et al., 2007; Koo et al., 1999; Lancsar et al., 2007; Tappenden et al., 2007) .
Respondent characteristics
A summary of the respondent characteristics for both the pilot and main studies is given in Table 2 . Table 2 about here
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The pilot sample was not intended to be representative of the Australian population. When compared to the Australian population people sampled were more likely to be female, younger, not health insured, with lower household income than the average Australian (Australian Bureau of Statistics, 2003 Statistics, -04, 2004 Statistics, -05, 2006b ).
Furthermore, those with a degree or professional qualification were over-represented in this convenience sample when compared to Australian population data (Australian
Bureau of Statistics, 2006a).
The main study respondent sample (n=161) had a mean age of 53.6 years and contained slightly more females (58.5%) than males (41.5%). All household income categories were represented. Postcodes provided by the respondents suggested that all Australian states were represented. The majority of respondents lived in highly accessible (83.5%) or accessible (12.7%) areas as categorised by the Accessibility/Remoteness Index of Australia (ARIA) (Department of Health and Aged Care, 2001 ). Despite the quasi-random recruitment approach, the sample can not be considered to represent the Australian population. In particular, the main study sample was on average older, more likely to be female, have a degree or professional qualification, have a higher household income, and have private health insurance, when compared to Australian population data (Australian Bureau of Statistics, 2003 Statistics, -04, 2004 Statistics, -05, 2006a Statistics, , 2006b . It is also likely to under-represent indigenous Australians and those living in remote areas.
There were some apparent differences in the characteristics of the pilot and main study sample. In particular, the main study sample was on average older and more likely to have a higher household income and private health insurance than the pilot study sample.
Choice observations
In the pilot study, 166 choice observations were available from a total of 171 choice sets. Two respondents did not respond to a total of 5 choice sets, stating they would prefer to choose "neither" [3] . For this reason a neither option was included in the main choice study. For the main study, a total of 1440 valid choice observations were obtained from a possible 1449 choice sets. The other 9 choice sets appeared to have been missed in error, where respondents had not indicated any choice on a page.
The majority of respondents (86, 53.4%) always chose a new pharmaceutical (A or B). The remaining 75 respondents chose "neither" on a total of 239 occasions. The overall mean was 1.48 "neither" responses per respondent; however, the data were right skewed with 22 (13.7%) choosing "neither" once and only 1 respondent (<0.1%) choosing neither on all nine occasions.
Model fit
The results of the MNL models for both the pilot and main studies are shown in Table 3 . The LL ratio tests for both the pilot and main study models indicated that the estimated models explained a larger proportion of the variance of the choice decision than did the base (constants only) model. The pseudo R 2 , after adjustment for the degrees of freedom, was 40% in the pilot study and 28% in the main study, indicating an acceptable fit for both models (Hensher et al., 2005) . Table 3 about here
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Model coefficients
With the exception of COST in the pilot study model, all regression coefficients had the expected sign, and were statistically significant (p<0.05; Table 3 ).
In the pilot study model, COST had a positive sign but was not statistically significant. Consistent with expectations, the regression coefficient for QoLE1 was greater than for QoLE2 for both models. For the main study, the coefficient for the constant associated with the "neither" alternative was positive and significant, indicating a propensity to choose "neither" over a new pharmaceutical (A or B), all else equal.
The regression coefficients indicated that QoL had the strongest influence on respondent's choice behaviour, followed by survival, chance of success, and cost.
This was the case for both the pilot and main study models. Cost to the government was not significant in the pilot study, but was significant in the main study.
Interpreting the choice probability
Since QoL had the strongest influence on respondents' choice behaviour, it was varied for both the pilot and main study models to provide an example of how the models can be used to estimate the probability of a respondents' choice to fund a hypothetical pharmaceutical, and to compare that probability across samples. In the first hypothetical choice set, holding all attributes except QoL at their worst level, the probability the public would want a pharmaceutical that improves QoL to its best level was 93% for the pilot study model and 63% for the main study model, when compared to a pharmaceutical which leaves recipients at the worst described level of QoL (for which the funding probabilities are 7% and 3% respectively) ( Table 4 ). In the second hypothetical choice set, we find that setting all other attributes to their best level compensates somewhat for a poor QoL in both models, taking the funding probability for a pharmaceutical that leaves recipients in the worst state of QoL to 25% in the pilot study model (from 7%) and to 28% in the main study model (from 3%) ( Table 4) . Table 4 about here
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Discussion
According to this research the Australian public view the quality of life after treatment, survival after treatment, and chance of success associated with a new pharmaceutical to be important considerations when funding pharmaceuticals for the treatment of others suffering a severe illness. This was the case for both a small convenience sample and a larger population sample whose characteristics were quite different in terms of their socio-demographic profile. Further, the order of importance of these three attributes (as defined by the size of their coefficients in the model) was consistent between the two (pilot and main study) models suggesting the findings can be considered to be robust. The importance of quality of life, survival and chance of success to decisions regarding the treatment of others is consistent with the findings of others exploring British and German preferences (Bryan et al., 2002; Schwappach, 2003) .
A novel finding of this study is that when framed in terms of a government tax fund payment vehicle, the cost of the pharmaceutical is important to the respondents.
To our knowledge, this is the first stated preference study that has explored the impact of cost on public preferences for pharmaceutical funding decisions. It might be hypothesised that cost, when framed in this way (i.e. where the payer is a public source, not the respondent themselves), might be unimportant to preferences.
However, for the main study, the cost attribute did contribute significantly to the model. This indicates the public are in fact able to consider public funds as a payment vehicle. The public's willingness to use cost as a decision-making criterion is consistent with the findings of an American deliberative study (Gold et al., 2007) , but is to some extent inconsistent with previous opinion-based research in Australia (Nord et al., 1995) . The cost to the government did not contribute significantly to the decision in the pilot study. There are three possible explanations for this. Firstly, the pilot study respondents represented a subgroup of the population who were quite different in characteristic from the main study respondents; it may be that the importance of cost varies between population subgroups. Secondly, the small number of observations from the pilot sample may not have been sufficient to show a statistical result for the COST coefficient, particularly given the likely small effect size (as evidenced in the main study). Thirdly, the pilot study utilised a forced choice design; this may have resulted in a choice to fund a new pharmaceutical which in reality the respondent did not value. As a consequence, the COST attribute may have (inappropriately) appeared insignificant. Further confirmation of the importance of government costs to the public should be sought; however, this study is indicative that the public are willing to place a limit on the amount they consider the government should pay for a health gain.
The findings of this study highlight the importance of considering the inclusion of an opt-out option in DCEs related to priority-setting generally and pharmaceutical funding specifically. Qualitative comments from the pilot study indicated some respondents wished to be able to choose "neither". Therefore, the DCE design for the main public study included an option to fund "neither" new pharmaceutical. Thus, should respondents view the described pharmaceuticals as unworthy of funding, they were not forced to make a choice. When presented with a "neither" option, respondents in the main study utilised that choice an average of 1.48 times (from 9 choice sets). Thus, "neither" was selected sufficiently often to be a valued option, yet use of the option was not excessive. One of the concerns associated with the inclusion of an opt-out option is that it might be utilised as a mechanism for decision avoidance (Anderson, 2003; Redelmeier and Shafir, 1995) ; there was no evidence to suggest this occurred in the current study.
Conditional demand models (i.e. those that force a choice) can overestimate the uptake of new goods and services in the market place (Ryan and Skatun, 2004 ).
In the current DCE, this suspicion is confirmed by examining the consequence of the inclusion of the "neither" alternative on the choice probabilities from the two (i.e. pilot study and main study) models. We have presented an example indicating the probability of funding hypothetical pharmaceuticals, which assigned a considerable probability of choosing "neither" pharmaceutical (with consequence for the uptake of the hypothetical pharmaceutical) in two alternative choice sets. Previous conjointbased studies exploring public preferences for health gain have not allowed an option to fund neither (Bryan et al., 2002; Mortimer and Segal, 2008; Schwappach, 2003);  this may have biased the importance of their attributes.
Limitations and future research implications
The main limitation of this study relates to generalizability. The findings of the main study may be limited by the response rate (16.3%), which is slightly lower than other studies involving self-administered surveys (Bennett and Rundle-Thiele, 2004; Rundle-Thiele, 2005) . Further, the results may be biased by a sample who show an above average interest in the funding of pharmaceuticals (Dillman, 2000) .
For example, individuals using prescription medicines, or experiencing some degree of pain/discomfort, may have been more likely to respond. Future research could consider face to face administration to increase response rate and test for nonresponse error. Further, despite the quasi-random recruitment method for the main study, respondents do not appear to be strictly representative of the Australian adult population. Of particular note, respondents were more likely to have private health insurance (72.3% hospital cover, 66.0% ancillary cover) than the average Australian (46.6% hospital cover, 41.4% ancillary cover) (Australian Bureau of Statistics, 2004-05) . Despite these possible limitations, the considerable similarities (in terms of coefficient significance, size and order of attribute importance) between the models for the pilot study and the main public study, despite the differences in sample characteristics (especially with respect to the age, income and health insurance profiles) suggest that the findings are robust for the sampled populations.
It is possible that respondents may have implicitly discounted survival benefits. Therefore, the findings of the model may be confounded by the respondents' time preference. However, the survival durations used in the DCE were 3 months, 1 year and 10 years (the largest duration), with all survival gains commencing after 3 months (which was the average time individuals were expected to survive with current treatment). Quality of life gains also commenced in 3 months and lasted for the duration of survival. Therefore, it seems unlikely that any implicit discounting of survival would have a large impact on the findings of this study.
Nevertheless, identifying any implicit discounting or designing scenarios with explicitly discounted outcomes is an area for future research.
Practical implications
Implications are evident for both pharmaceutical marketers and public policy makers. Firstly, by understanding public preferences pharmaceutical marketers can tailor pharmaceutical offerings that appeal to the public. Using this scenario as an illustrative example, pharmaceutical marketers would seek to emphasise quality of life after treatment in funding submissions. These preferences can be communicated to relevant pharmaceutical funding bodies when making initial funding submissions, thus increasing the likelihood of receiving public funding support. Secondly, an understanding of public preferences allows public policy-makers to direct resources towards those medical technologies which are likely to give the greatest overall societal benefit. Preference elicitation provides one of a number of complimentary mechanisms for public consultation in policy-making.
The results of this study suggest that when considering resource allocation for the treatment of others with pharmaceuticals, the public value quality of life after treatment, survival after treatment and chance of success, and people may be prepared to trade survival to gain quality of life (and vice versa) when illness is severe (i.e. described as a short survival in extreme pain/discomfort). This is to some extent consistent with the use of the Quality-Adjusted Life Year (QALY), which trades survival for quality of life, as an outcome measure in economic evaluation [4] (Scuffham et al., 2008) . Finally, the findings suggest that cost is of relatively little importance when compared to other factors (e.g. quality of life and survival) to the public when "rescuing" persons from a short expected survival in a poor initial health state. However, it is not unimportant, and it appears that the public are willing to trade between cost and effectiveness, even when the payment vehicle is not out of their own pocket. Broadly, this supports the use of cost-effectiveness as one decisionmaking criterion in the public funding process for pharmaceuticals.
This study was undertaken in an Australian context. There is some consistency between the findings in this study and those of studies undertaken in the United Kingdom, Germany or United States in terms of the publics' willingness to trade between survival, quality of life and chance of success (Bryan et al., 2002; Schwappach, 2003) or in terms of the relevance of cost (Gold et al., 2007) .
Nevertheless, further research is needed to confirm the findings of this study in other preference populations. The research reported in this paper used criteria related to effectiveness and cost. A review of the literature suggests there are other criteria of importance. Future research is required to explore other criteria of importance.
Further, this study used a severe illness scenario. Future research is required in other health scenarios. Examples may include chronic illness or prevention. Taken together, these research endeavours would enable a more comprehensive picture of public preferences for pharmaceutical funding to emerge.
Conclusion
The public are willing and able to provide preferences to inform policy for pharmaceutical decision-making. The results of this study suggest the Australian public value the expected quality of life, expected survival and chance of success associated with a pharmaceutical used to treat others in severe illness. They do not expect the government to purchase health gain at any cost. The inclusion of an optout option should be considered in future discrete choice experiments in prioritysetting generally and related to pharmaceutical funding specifically. This study sets the foundations for further research into public preferences for pharmaceutical funding.
Two new prescription medications have been developed. They are suitable for use in a group of 5,000 adults who all have the same medical condition. The average age of the adults is 50 years. With current treatment, which is effective in all adults, the adults will on average live for another 3 months with extreme pain/discomfort. The two new medications vary in terms of the chance that the treatment will be successful, and the average length of life and quality of life the adults will have after successful treatment. The average additional cost to the government per person treated also varies, and this cost applies regardless of whether or not treatment was successful.
The government has a limited budget and only one of the medications can be funded from money raised via public taxes. Each person will receive the chosen medication; that is, either medication A or medication B. If neither medication is funded, or if the new medication is unsuccessful, the adults will still be able to receive the current treatment, which you can assume to have no additional costs. (Hensher et al., 2005) . Chi critical value refers to an alpha level of 0.05, and a difference of 4 (pilot study) or 5 (main study) degrees of freedom between the estimated and base models. 
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